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A complete guide to our amazing planet 
and its mind-blowing natural wonders! 





From the makers of How It Works, 
the bestselling knowledge magazine 
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Discover the 
“ unforgettable, 
every 
/ month 
We believe learning is 
better when it’s fun 


‘ 











That’s why every issue will include 
One of your favourite topics, explored 
in depth like nowhere else before 
Amazing illustrations you will never forget 


Easy-to-read and quick-to-learn explanations 
Incredible stories and facts you will share with 


friends and family 





The unique new monthly magazine — 
Every issue dedicated to a different 
fascinating subject 
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» learning in 
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Coming soon to 
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USTRATE 


Ancient Rome 
Dinosaurs 
Amazing Science 
Kings & Queens 
Your Everyday World 
Medieval Times 
space Exploration 
Ancient Egypt 
Incredible Oceans 
The Tudors 

The Environment 


Start collecting today 
Get each issue delivered 
direct to your door every 

issue and save money. 


Call 0844 322 1260 or 

+44 (0) 1795 414 685 overseas 
www.imaginesubs.co.uk/HI/Willustrated 
Please quote offer code PALI43@ 
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around the Sun Page 24 Take a big 
quiz about 

Supports Key Sa 
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stage < leaming and its 

Key Stage 2 learning is for kids aged 7 to , | 

1] in Years 3 to 6 of primary school. All of > natural 

the articles in How It Works Illustrated have 

been recommended by an educational wonders! 

consultant as suitable for Key Stage 2 

students and beyond. Page 12? 








Look out for these... @ Words and phrases 


explained 
, Blue circles mean “Amazing facts about 
quiz time! C 


- the topics we cover 
send your answers to 


contactus@howitworksdaily.co.uk Where you can find the 
for a chance to win the next issue places in our features 
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This is the distance ,* 

between Earth and ‘ 

the Sun. That's the 

same distance as : 

travelling around the . . 
world 4,000 times! | 








12,742 
* kilometres 





This is Earth's 


diameter — how far 
it is across. It’s the 

| biggest rocky planet 
in the Solar System. 
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Third planet a . | mx 

Our planet is third , J 
5 from the Sun. It's in the aes 

Goldilocks Zone where en L/ 
temperatures are just oi 
right for life to exist. 


30 kilometres per second 
Earth whizzes around the Sun at 

this speed. We're moving through 
space over 100 times faster than an 
aeroplane flies. 






90% 

That's how much of the 
atmosphere is below 16 
kilometres. Earth's gravity holas the 
gas particles close to the surface. 





Our atmosphere is a shield 
lf protects us fromm most of the 
sun's dangerous radiation. Life 
couldn't exist without if. 





Earth’s weather 


Northern ae 

Hemisphere A) A a 

This is everything at the Equator? 

between the North At the Equator, the Sun’s 

Pole and the Equator. fays hit our planet straight- 
on. This means the energy is 
more intense, so it’s hotter. 












southem Hemisphere — 
This is everything between 
the Equator ana the 





The Sun 





South Pole. 
100 metres per ' athe 
eee planet's weather 





The Sun warms the Earth and 
its atmosphere. This makes 
weather like winds 
and clouds. 





The fastest winas 
can reach this 
speed. Ihe most- 
powerful gusts OCCur 
during hurricanes 
and tornados. 
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¥ 200 billion ~ -89.2°C 
Enough rain falls each year to This is the lowest 
fill this many Olympic swimming + temperature 

= Pools. That's 30 pools for each ever recorded, 
person on the Earth! » which was in 


a ba il} F Antarctica. That's 
b he J . over 90°C colder 
| | 3 than an average 

| 4 J winter in the UK. 









ce on 
8 million 
_\ Scientists think there are 
m this many animal species 
— on Earth. So far, they've 4} 
only found about 1 million 
| of them. . 
AMM 
at i 
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There are this many aifferent 
species of mammal. This 
group includes the biggest 
animals on Earth. 

















This is how many different 
species of bird there are on the 
planet. They are the closest living 
relatives of dinosaurs. 





9,500 
This is the number of 
different reptile species 
in the world. They are 
found on every continent 
except Antarctica. & 
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27,000 

There are this many fish species in Earth's 
lakes, rivers and oceans. Scientists think 
there are still lots more to discover. 










r& 7 billion 
dy This is the number of 
ea people on Earth today. yy 
.\ iP That's more than double & \J 
| | 1 Wap the global population 
| 2\ of the 1960s! 
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Life on Earth 


69% 

That's how much of Earth's 
fresh water is found at 

the polar regions. It’s kept 
frozen in huge ice sheets. 
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| 10S 
& This is the average temperature 
ie in temperate forests. Temperate 
e means that the climate is neither 
too hot or too cold. 


| — This is the amount of 
Earth's oceans that 
have been explored. 
We know more about 
the Moon than the ) 
vf deep sea. “ 








Life on Earth 
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YIZ 30 million oy 
b, | \ Scientists estimate that there | n\ 


n —~\ could be this many different | 
ix 







species of plants and 
animals living in rainforests. =| 
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8,848 metres 
This is the size of Everest, the highest 
mountain on Earth. That’s over 90 times 
taller than Big Ben's tower! 









A400 years 
That's how long parts of the 
Atacama Desert in Chile 

have gone without rain. It's 
the driest place on Earth. 





Life came from 
the oceans 
About 3.5 billion years 
ago, the first life forms 
2 on earth evolved in 
= the sea. 





Volcanos and earthquakes 
Ce 











This is how many 
sections the Earth's 
crust is broken into. 
They gradually move 
towards or apart from 
one another. 







Earthquakes are a 
sudden release of energy 
Sometimes plates get stuck 
together and pressure builds up. 
Earthquakes happen when the 
pressure is released. 


10cm per year 
This is a plate’s top 
speed. They slowly 
slide around on top of 
the mantle — a layer of — 

molten rock. 





















Earth's plates cause 
earthquakes and 
volcanos 

The sections of crust are 
called tectonic plates. Their 
movements create volcanos | 
and earthquakes. 


—— 








Plates make pathways for magma 
These can crash together or pull apart, 
letting hot liquid magma reach the 
surface. This creates volcanos. 
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7,000 kilometres 
This is the diameter of 
the outer core, which 
contains the inner core. 
That's twice the size of 
the Moon! 





20mm per year 
That's the average 
speed of material in the 
mantle. It gradually rises 
and sinks depending on 
| its temperature, 
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J 6,000°C 
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\~ This is the temperature 
| of the iron core. 
Although it's incredibly 
J hot, the pressure is so 
high it can't melt! 


" — 
ail _ 
The inner core is growing 
The outer core creates Scientists estimate that the solid 
Earth's magnetic field inner core grows by about one 


millimetre every year. 


e 


| Metals flowing in the outer 
core create magnetism. 
This protects Earth from 
dangerous space particles. 
il ee... 








Continents 






a North America 
This huge continent 
stretches from the 
edge of the freezing- 
cold Arctic to the 
sandy beaches of 
Costa Rica. 


Antarctica 

The highest, windiest 

and coldest place on 

Earth. 98% is covered 
_ with thick ice sheets. 


seven parts called 
Wela> salihabbenen 











south America 

This is home to 

the worla’s highest 

waterfall, Angel Falls, 

and the largest river, 
ea the Amazon. 





Europe Asia 

This is joined to Asia. More than half of all 
There have been lots the people in the world 
of arguments about live in this continent. 
where Europe ends It has a population of 
and Asia begins. Be over 4 billion... now 


_ that's a lot! 


, / | 

The top half of Africa [@ Australasia / Oceania | 
is mostly desert, This Ge This is the smallest continent 
is called the Sahara we ond is made up of around 
and Is the biggest hot [i 25,000 islands. It is covered 
desert on Earth. fe inrainforests and volcanos. Im 


> 
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Earth in space 


Why is tnere 
life on Earth? | 


Venus is too hot and Mars Is 
too cold. Earth is just right, _ 
and that’s part of the reason 
youre able to live here 












Everyone has heard of Goldilocks and 
the three bears. If you remember, in the 
story a girl called Goldilocks goes into the 
three bears’ house and tries three bowls 


of porridge. The first one is too hot, the Very hot Venus 

second one is too cold, but the third one Venus Is just like a 

is just right. The third bowl that she tried greennouse and is ine 

had a perfect temperature. Our planet hottest planet in the Solar 

also has to be at a perfect temperature system. It has a very thick 
eee for you and all Earth’s creatures to live atmosphere and Is closer fo 


comfortably, as well as for crops and other the Sun than Earth is. 
food to grow. 


The reason why Earth is just right is 
because it is not too close or too far away 
from the Sun. It's in what some people call 

the Goldilocks Zone. Our planet also has a 

blanket called an atmosphere that is held 

tightly by a magnetic field. This traps lots =] cat, 
of heat in fo keep us warm and prevents : 
harmful radiation from entering. 


Tae sun-hugging Mercury 


: It might be the closest planet 
Pie . to the Sun, but Mercury is 
4 “ colder than Venus. If looks just 
. like the Moon and it doesn't 


have ¢ an hn atmospheric blanket. 








Chilly Mars 

Mars is very cola because it 
is further from the Sun and 
does not have much of an 
atmosphere to get it warm. | 
Like Venus, if wouldn't be a | 
great place fo live! 


Perfect distance 
Our planet is at the perfect 
distance from the Sun. It's 
not Too hot or foo cola. (nis 
means that our oceans 
dont boll away or freeze, 
and crops are able to grow. 





How Earth Spins. ae 
arouna tne Ula 


You might feel like youre 
standing still, but did you 
know that the Earth is. 
spinning you around? 












ie 

As our planet spins it 
also takes a trip around 
the Sun, spinning just ) 
like a ballet dancer. ee 
Count to two seconds 
and you would have ou 
moved a kilometre! 

\ 

4 

’ The Moon is slowing our planet A 
;: down. Millions of years ago, a day */ | 


was shorter on Earth compared : 
with how it is now. You'd hardly 

notice the change though, since 

it's less than a second, 


yr : 














Backwards spin 
On the Earth's 
surface, our planet 
appears to move 
((e amiat=mn (=<) 
towards the east. 
But if you could 
get a bird's-eye 
view of Earth from 
a spaceship, you'd 
see that it spins the 
other way. 


speared by ° 
an axis 

Earth rotates around 
an imaginary pole 

r called an axis. It is 
tited at around 23 
degrees and makes 
our planet look like 
thas toppled over. 


It takes our planet 
- , Yas hours to col Noein = one 
turn, giving both sides their 


chance in the Sun 
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Earth in space 
Why Is there 
day and night? 
Our planet Earth 
moves like a 

spinning top, 

turning in the Fae 

Sun’s bright light. F 4 ay 


It’s because of eae 
this that we know. % 
4 






ra 
| Our spinning planet 






when tO go to h - When your part of the 

| world faces the Sun, it is 
bed a ale when , daytime. When It's not 
to wake up ‘ facing the Sun, it is night. — 


lf you get an orange 
and a torch and stand 
ina dark room, you can 
create day and night 
yourself. First make a 
mark near the middle of 
the orange with a felt-tip 
pen. Now shine the torch 
at the orange and spin 

1B ice]aan = 0M ene |alem (olen) 
see the pen mark move 
from light into shadow. 
This is how night and day 
works on Earth, 





rie 


The Moon 
and stars 

We usually see 
the Moon and 
stars at night, but 
in fact they are 
always there. We 
offen cant see 
them in the day, 
because the 
sun's light is much 
brighter then. 


Our brilliant Sun 

The Sun is the brightest 

object in the sky and Gives us 
daytime. It's also very hot and 
that's why you'll feel warmer 
during the day than at night. 





It heats our planet to 
the right temperature 
The planet would freeze if the 
sun didn't exist. Luckily, we'te 
the right distance away To 
stay at the ideal warmin. 






-. _ It helps plants to grow 
Plants turn light from the Sun 
into energy through d process “a 
callea photosynthesis. Without 
suNIIghNt, plants woulanT live. 


= \ 
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It keeps us steady 
in an orbit 
The Earth rotates around the 
Sun because it has stronger. 
me oravity. If it weren't there, 
™ we'd just float off! 








light to see 
The Sun is really 
important 
because it helps 
us to see things. 
The Sun helps our Apart from 
bodies produce vitamin electric lights and 
D. This keeps our bones, candles, it’s our 
skin and hair healiny. only light source. 





| We can tum it into power! 
solar panels Take heat and light 
from the Sun and turn it into 
electricity. We can use This fo 
power ourhomes and cars. 












Why do we 
need the Moon? 


Without the Moon, 
we woulan't be 
able to see at 
night. It also helps 
to keep the Earth 
steady and stops 
it from flooding! 


lt creates the 

| oceans’ tides 
The Moon pulls our 
ocean water towards 
it. If it disappeared, 
many countries 
would be flooded. 


| It stops planet Earth 
from wobbling! 
The pull from the Moon's 
y Olavilty helps to keep Earns 
tilt stable, Without it we'd 
wobble around! 






It gives us a launch 
pad to Mars 

In the future, NASA scientists 
are planning fo use the 
Moon as a stopping-off 
station on the way to Mars. 






















It helps us learn 
about space 
By going To the Moon 
and bringing bits 
back, we are able 

to learn loads about 
how the rocky planets 
were creoted. 


ye A 
. 
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a Tne Moon's gravity 
ie It lights the world at Aight | attracts meteors 
| Light from the Sun reflects off the 





and asteroids that 
| Moon, giving us light at night. ™ fly through space 

| This means we can still see BS all the time, taking 
things after the Sun sets. = some > hits for us. 


; 5 . 
























The Sun & Moon 

Why Is it cold in 
winter and hot 
In summere 7 ™ 


Our Earth is tilted. tis It takes 365 days for 
because of this tilt that the Earth to travel 

we have seasons. It’s oiee em e A 
summer in the part that i 
Is closer to the Sun ana 
winter in the part that Is 
further away 












Though we can't feel it on Earth, our 


planet is wonky. It Tilts slighily in one = ees in EGR 
direction. As Earth travels through journey, He naorthels 
space, there are times when the top half is titted towards 
half is closer to the Sun and Times the Sun. This means 
when it is further away. This top half it's surmmer in the 


is called the Northem Hemisphere, USA. The days are 
and is where you will find the USA. long and hot. _. 


When the Northern Hemisphere Is 
tilting towards the Sun, it is summer 
in that half. This is because it gets 
more light and heat. Meanwhile, the 
southern Hemisphere will be having 
its winter. As Earth moves on in its 
orbit and the Northern Hemisphere 
tits away, the seasons will change. 
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it ‘take Co get 
NO Earth? 


days 


é 7 ck 


days 


I? car 





Three Earths can fit inside 


Jupiter's biggest storm 
4 we The biggest planet in our Solar 
tins a system is Jupiter. On its surface 
q is o violent, never-ending storm. 
| all | This is so humongous that three 
$ vs . | Earths could fit inside it. 
” see Oe aoe r 
oe at ue ee . 
s* =e, 3 = 





Science of Earth 


Earth’s marvellous 
magnetism 


Although you cant see It, 


Earth is surrounded by a y*, F 
huge magnetic field. This : ff 3 g 


protects our planet from 
dangerous particles that 
come from space 


Just like a bar magnet, Earth has a 
Magnetic North and South Pole. Scientists 
think this is all because of our planet's 
core. The centre of the Earth is mostly 
made of boiling-hot liquid iron. As this eae 
pariiceve Manteo ile) Xe are into ©)(°]\-10°)|a\ | err 
creates the magnetic field. ee el 





















We use our planet's magnetic field for 
navigation because it’s what makes 

ag compass point north. It is also very at 
important for life on Earth. The Sun releases 
lots of dangerous particles into space. The ~~. 
Earth’s magnetism acts like a force field 
and stops them from reaching the planet. 


Earth's shield 
Particles from 
the Sun and 
outer space 

are dangerous, 
Earth's magnetic 
field acts like a 
shield to force 
them away. 


Magnetic norin 

Ihe Magnetic Nortn Pole Is 
actually near Antarctica in the 
soumn. Magnetic poles arent 


ixed ana move a bil every day. 


Bar magnet 

Earth's core acts like a bar 
magnet. At the surface, its 
magnetic field is even weaker 


Magnetic south 
Earth's magnetic poles 
swap around every 
200,000 years or so, At 
ine moment, magnetic 
soutn is at the North Pole. 


lron core 

Movement of Earth’s core 
creates magnetic forces. 
he liquid iron can reacn 
Temperatures as hot as the 
suriace of the sun! 











Newton used his theories fo 
work out the movement of ofher 
things, like stars and planets 








Gravity in action 


You may think that heavier things fall to the ground faster 
than lighter things. In fact, weight has nothing to do with it! 
Why not see for yourself with this simple experiment? 


/ : \ 
i \ 
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Get a friena to hola 

a tennis ball and 
football out in front of 
therm. The bottoms of 
both balls need to be 
at the same height for 
this to work. 


Get ready 
To drop 

Lie on the ground 
about a metre away 
so you don't get hit 

by the balls as they 
drop. If you have a 
smartphone to video it 
with, all the better. 


0 ‘Watch what 
ew happens 
Your fiend needs to let 
both balls drop at the 
same time. Watch very 
carefully at this point. 
Which one do you 
Think will hit the ground 
before the other? 


What did 











0 you see? 
Both balls should hit 
the ground at the 
same Time. This is 
because all objects 
fall at the same 
speed, no matter 





Time zones 


oes everyone 
nave breakfast — 
s|mu@iou-t=|00(= 
time? 2 ee 


Breakfast time 
in aoe 
= ie Ady /am 
in En ae nd, so 
lam is nav rig 











mav.c)amualelule|a 
we all do things at 


the same time of en, Fast asleep 
“ ™ — in New York 
fe ay, a eal hs split eo ® = essica is in New York, | 
7 prepare for the busy 


The world is so big that not every Be Kenic 


part of it sees the Sun at exactly the 
same time. Because of this, the world 
needs to be split up into different 
time zones. 


Think about midday. At this time, the 
sun is supposed to be high in the sky. 
lf midday were at exacily the same 
time for everyone all over the world, 
it wouldn't work. If might be midday 
for some people, Dut if would be the 
middle of the night for others! 
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_ Abite to eat in India 
While William is having breakfast, 
it’s 12,.30pm in India, so Sana is 
eating lunch with her friends. 


After-school fun in Japan 
school has finished for the day 

! in Japan, so at 4pm Chiyo is 
f at her after-school art class. 


Py _ a 


Pt y How ~ 
’ many hours ¥ 


of difference ¥ 

is there between | 
England and India? | 
; 
















ij ft 


Time for bed in New Zealand 
While all his intemational friends are 
enjoying the day, itis 7pm in New 
Zealand. Dylan is getting ready for bed! 





sha: 


Light from the Sun Is made 
Jo of all the colours of the 
rainbow, 
scattered the most. 
This ny the s eh 4Y; 
KS DI ue most 
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| Rainbows 

| When sunlight passes through 
@ raindrops, all of the colours are 
scattered. When this happens, 
we often see a rainbow, 


ight gets 


sunlight 
sunlight is made up 
of lots of different 
coloured light. This 


light travels through 
space fo Earth. 





ArPrmncnnorea 
miILIiliVvoMiith & 
SS 
iils IS GAE Fire 
‘| | 
I FP iin ch ie 
Ul k I | ! Le | F i i hy 
Pi = j L 4 aie 
r rir ye co TF Firat. 
I ( f fia a Le Ff Ll le 
SuUrroun wie. Meh 
if at a All Jul 
— pr 
fhomama™ il F 





Earth's atmosphere Blue sky 
Our planet is surrounded by a blanket Blue light gets scattered more than the 
of gas called the atmosphere. When other coloured light. This is because 
the light hits the atmosphere, it gets of the way it travels. The blue light 


scattered in all directions — just like spreads out in all directions, which is 
when you shake flour through a sieve. why the sky looks blue. 
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The sky 


The sky, Or Our 
atmosphere, stretches 
100 kilometres above 
the surface of Earth. 
A\l our weather 
Nappens in the 
bottom ten kilometres 


















The temperature drops 
rapidly in this layer. It gets 
much colder here than the 
coldest winter in Antarctica! 
At this level, rocks flying 
Through space burn up to 
2ecome shooting stars. 


| The sun produces harmtul 
ultraviolet light that can 
cause sunburn. Luckily a 

| layer of ozone, which is 

- | made of oxygen atoms, is 
See = cble to absorb it. 












The bottom layer of the 
- dimospnere is callea 
the troposphere. This is 
the thickest part of the 


yaa aCe ero SAS Pe Wie ere . ia ahs “wil 
atmosphere and is where 2 





all our weather happens. 


| The air is very, very thin at this layer cays from the Sun hitting 
You wouldnt be able to breathe if gases in this layer create 


Atnearly 100 times the heightofthe | | bands of beautiful light, 
nighest mountain in the world, all of Ihese are called the 
Earth's air finally disappears. Northern or Southern Lights 


space also begins here, 





Northern Lights 


EXOsphere 


International 
eet ale! 5) ee Space Station 





At the top of the tropospnere 
the stratosphere begins. Jet 
liners flying to other counties 
cruise nearly at this level, to 
get above the weather in 


ihe troposphere below It. 


def liners 
SD 


1 













The sky 


Earth’s af 
light show 


On certain nights in places® 
the North Pole, the sky lights 
with spectacular colours. These 
are known as the Northern 
melee os Autom merealls 
Ne ol Oa that the Sun ce ht and 

heat, But it also gives off son 
unus “ d. This my iS 
it a the sails on boats 


blow OVET seltels eee ihe eam c 
ia\"a 918 8/[@ (= jin 2 “—e ' 


"ees 
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some of ecole part je me , 
eae ce l-for These GRE fell 


When these electrons hit Ear 
atmosphere, most of them Bot 
the magnetic field surrounding ot 
But at the North Pole, there are weal 
that the electrons can squeeze throut 
When they come into contact with atc 
in the air, they react and turn amazing 
colours. This can also happen at the South 
Pole. We call those lights Aurora Australis. 
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Underneath Earth 


Ten amazing 
underground = 









wonders & 


Hidden underground are 

all manner of weird and 
wonderful things, from 
valuable gems to dinosaur 
bones, to precious metal like 
gold that’s worth millions! 


Stalactites and 
stalagmites 

Don't get confused 
between these spikes of 
rock found inside caves. 
stalagmites point up 
from the ground, while 
stalactites have to hang 
on tight to the ceiling! 


Coal and oil 

Believe it or not, coal is 
made from dead plants, 
while oil is made from sea 
life that died millions of 
years ago. That's why we 
call them fossil fuels! 


Silver 

ws] Oe] 81010 1M (-104 (ieee l=1i(—11 
than any other metal. If it 
werent so rare underground 

we would be using if in all our 
electronic gadgets and wires! 





Gold 

Most of the gold that we 
dig up didn't actually 
form on Earth. Instead 

it was brought fo our 
planet by meteorites that 
crashed into Earth. They 
smashed the gold into 
the ground long ago. 


What 
four gems 
are found 

underground? 








: nn  ccture 
and pressure is incredibly 
high. They are then 
brought closer to the 
surface by volcanos. 





















Fossils 

The dinosaurs became 

extinct 65 million years 

ago after a giant asteroid 
~ hit Earth. We know they 

»' existed because we have 

found their buried bones. 
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Along with diamonds, 
these make up the four 
precious gemstones. 
They get their beautiful 
colours from the different 
materials they contain. 


x 


nee seed 


Worms and moles enjoy 
life in the soil, but that’s 
nothing compared 

with bacteria called 
Desulforudis audaxviator, 
found over three 
kilometres underground! 


Underneath Earth 


How big are the 
biggest crystals. 


en, are aes more than 

ten metres long and weighing 
about 55 tons in the wondrous,” 
Cave of Crystals. Whis is 300 4 
metres E J 
















You won't find crystals mMuchRD hi ” 
those in the amazing Cave of Crystals! This ~ 
is deep underground inside a limestone 
cave that was filled with water for hali a 
million years. The cave was kept warm By 
boiling liquid rock underneath it, calleg 
magma. This made the cave the peer 
place for the crystals to grow in. Imagine" 
the astonishment on the faces of the — 
people who discovered it! 


A 
a 








The crystals were discovered when all ihe = 
water was pumped out of the caves. This 
was clone to keep a nearby mine safe 
from flooding. Unfortunately crystals begin 
to break when exposed To air, so scientists 
are having to rush to study the cave! 
Eventually the water will be let back into 


the cave to preserve the crystals. , 2- ts -— ’ 
id 
bs 
5’ 
Above a volcano EL et a 
The Cave of Crystals | 


A pool of magma beneath 
the cave has helped 


is near a place 
called Chihuahua 
in Mexico 


keep if warm and created 
an environment that the 
crystals love! 





Difficult to explore 

The sweltering heat makes the 
cave very hard fo explore. Tne 
temperature is over 50°C, so 
explorers can only stay in the cave 
for fen minutes without protection, 


— More caves 
Above the Cave of Crystals is the 
Cave of Swords. This is filled with 
smaller crystals about a metre in 


could be oThner caves wiih even 
Digger crystals, DuT explorers 


navent found them yet. 
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uge crystals 
The enonmmous crystals 
are some of the largest 
in the world, It took half 
a million years for them 
fo form. 
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: North-American plate 
OVV > The North-American plate 
reaches all the way from the 


North Pole down to Mexico. 


r rT | | 
| | | K / a , VAY lf pushes away from the 
| Eurasian plate in the middle 


of the Aflantic Ocean. 








The Pacific plate is mostly ) 
underwater, forming the 

Pacific Ocean. It is still a 

very important piece of 

the puzzle, though! 


- : we os - 
Pacific plate os ao a” 





south-American plate 


Antarctic plate Earthquakes often happen where the 


the Pacific plate actually goes under 
| the South-American one, so the quakes 
|. there can be very powerfull 


very slowly towards the 
Aflantic Ocean by about 
one centimetre every year. 
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African plate Eurasian plate Indo-Australian plate 


The coastlines of Africa One of the largest This one actually splits 

and South America fit like pieces of this Earth- in two. The top bit — the 
jigsaw pieces because sized puzzle is the Indian plate — has crashed 
they used to be a single Eurasian plate. This into the Eurasian plate. 


Vista oe land. Med reaches from the This created the Himalaya 
tectonic p hoa pushed Atlantic Ocean Mountains, including 
them apart over time. across Asi Wola aCe 





50 million 
That's how many 
years it has taken 
the Indian plate 
to form the 
Himalayas! 






















The tallest mountain 
in the world 

Mauna Kea 

Thougn only around four 
kilometres of iT is visiole 
above the water level, this 
humongous volcano |s a 
whopping 10.2 kilometres 
tall in total. 
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8.8 
ki lometres 
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The highest 


mountain on Earth 
Mount Everest 

Everest Is still The highest 

point on Earth, at 6.8 
kilometres above sea 

level. Is Thought to have 
formed over 60 million — 


years ago! 
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10.2 
kilometres 


6.2 
kilometres 





Natural disasters 


An earthquake happens when two of the layers 
in the Earth’s crust press up against each other 
and slip. This causes violent shaking. Here's 
how to make your own mini-earthquake 


The surface of the Earth is made up Earthquakes happen all over the Earth. 

of plates. These plates are constantly There are around 200 to 250 a year, but 
moving, rubbing and pushing against only around 30 are powerful enough to be 
one another with tremendous force. This felt. They happen along fault lines, which 
movement tears apart the surface of the cre the places where the plates touch. 
Earth or crunches it up. The energy from Earthquakes can be deadly to anyone 
the movement travels through the ground living in cities close to these lines. You can 
in waves that are powerful enough to leam more about the motion of tectonic 
shake down buildings! plates with this tasty experiment! 


Vewnceaers | HOW to make an 
Y oracproot parer_| earthquake with food! 


Y Glass of mill 












O] Take a sheet of greaseproof 02 ™ Push the two cracker halves 
| paper and smear it with the together on the greaseproof 
butter or margarine. Then take a cracker paper, then slide one away from you 
and snap it neatly in half. and one towards you. 





ce lalate 

Great pressure Builds up at 
the fault line between the 

| two plates. Every now and 

| then the plates slip, resulting 
| in.an earthquake, 





| West plate | East plate 
The western plate is moving The eastern plate is moving 
gradually south, up against gradually north, up against 
the eastem plate. | the western plate. 








i & When tectonic plates move 0 4 Dip an edge of one cracker 

} a past each other like this they in some milk. Push the two 

ao stuck then slio and quickly move on. together and the soft half is pushed up. 
see how it’s the same with the crackers? — This is how mountain ranges are formed. 





Natural disasters 
The world’s 
biggest waves 


Tsunamis are huge 
destructive waves. [hey 
don't happen often, but 
can demolish houses and 
flood entire cities! 















a Tsunamis create huge tides | 
e Just before a tsunami reaches 
the beach, the sea will suddenly 
go out very far. Then the tsunami 
will soeed quickly back in, getting 
a bigger the further it travels. 


Earthquakes make them § fH Wecan detect tsunamis 





Tsunamis are usually created These days we have computers 
when there is an earthquake in that can detect underwater 
| the ground beneath the sea. The earthquakes and the waves they 
up-and-down motion of the sea ) can cause. It means scientists can 
| bed creates giant waves, a bit like warn people on nearby land that a 
when you splash in the bath. tsunami is coming. 
The island of Hawaii is hit by one tsunami 
” a year, and by a really big tsunami 





every seven years 


te Ep 


= They move very quickly . 
== These huge waves can travel 
wee very fast indeed — almost 1,000 
a kilometres per hour. This is much 
faster than the fastest car and 
nearly as fast as a jet plane. 





Natural ceteadaeil 


What is the gc 
thing to hit Earth? 


A long time ago, a gigantic asterqid 
hit Our olanet and wiped out nearly 
all life on it, including the dinosaurs 











lt was much more powerful 
than all of World Warr II's 
explosives combined 
Combine all of the explosives used 
in World War Il and it'd be a pop 
compared with the great amount 
of power delivered by the asteroid. 
In fact, it was over 2 million times 
more powertul. 



















It made the sky tur very hot 

Ever been fold by your parents 
fo not touch a surface because 
i's ‘red-hot? When the asteroid 
crashed through the sky, it was 
many, many more times hore 
than whet surface you were warned 
about, If was also very red 








+ 
lt killed almost everything on the planet 


The impact happened a very long time ago, before 
people lived on Earth. Dinosaurs roamed the land, flew in 
the skies and swam in the seas... that is until the oceans 

became boiling hot and choking dust filled the air, some 
small mammials, lizards and fish managed to escape the 
blast, though — the ancestors of foday’s animals and us! 


















- 
It was heavier than the 
biggest ship in the world 
The heaviest ship in the world is a 
supertanker named Batillus. It is 
400 million times lighter than the 
Chicxulub asteroid. 


——— 





















lt was even bigger than 
Mount Everest 

Imagine Mount Everest being pulled 
from the ground and dropped from 
a great height. It would make quite 
an impact, wouldn't if? But this giant 
chunk of space rock was bigger 
than the largest mountain in the 
world by about one kilometre. 
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It made a very big dent that 
we can still see today 

The asteroid hit with so much force 
that it left a crater called Chicxulub. 
This huge hole in the ground is so big 
that the entire island of Hawaii could 
fit right inside and there would still be 
| foom for more! 
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The Chicxulub Crater, | 
made by this 4 

asteroid, is found { 

inMexico 
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The blast was felt 
around the world 
lhe eruption was so 
oud if was heard 5,000 
kilometres away in 
Australia, It released 
energy in the form 

of shock waves That 
Zoomed around the mia 
Earth seven times! 



















Growing mountain | 
Krakatoa is an active 
volcanic site that 

created another, smaller 
volcano called Anak 
Krakatoa, Because of 

The lava pushing This 
mountain up, Anak 
Krakatoa is growing by 

6.8 metres a year 


lt has erupted 
many times 
Beneath Krakatoa, 
Tnere Is a cave called 
— 
amagma chamber hen 
that constantly fills with "fo 









lava, Every few hundred (gays 
years, if fills up and the 7 
magma rises to the chy a 
surface in an eruption. onal” | 
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What Is ve 
volcano lightning? \ 


Did you know that when 
volcanos erupt, they can 

be so powerful that they " 
create lightning in the ; { 
sky? This is called a om ¢ 
dirty thunderstorm ay 









Natural light show 
You don't want fo be near a 
volcano when it’s erupting! It 
produces molten lava, heat, 
clouds of ash... and lightning! 
All the ash and rocks thrown into 
the air by the volcano crashes 
together, which creates static 
electricity high in the sky. As 
lightning is really just electricity, 
the conditions are perfect for 

| amazing lightning shows! 





3 mat 
Fae ; Pi) oe 
Danger! Lava! ‘ a 5, 


Lightning isnt the most dangerous Thing P 

about a volcano. scorching-hot liquid 

rock called lava bursts out of them and 

flows down the sides. hese lava rivers can , 
destroy towns and countryside. | Ti 
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Dirty thunderstorm 

There are three main types of 
volcano lightning: long lightning 
(wnich can be Kilometres long), 
small soarks (just co few metres 
long) and vent lightning, which 
comes from the same place the 
| lava bursts out from. 


Kilauea in Hawaii 
is the most-active 
volcano. It has 
. been erupting 
® for 30 years 














Flying frogs 
There have been many 
reported cases of if raining 
fish and frogs! No one is really 
sure of how they get into the 
sky, but scientists think that 
tornados pick up the animals 
from lakes or the sea and 
carry Them through the alr. 








"» @low-in-the-dark animals — 
Some creatures have the 

amazing ability to create their 

own light. some live in the sea, 

like jellyfish. Others are on the 
ground, like glowworms, This 

is used to attract partners, to 

provide camouflage, to scare off 
predators, or just to light up the : 
dark like a torch! AC 





Rolling stones 


In Death Valley, California, 
something weird is happening... 
stones are moving by themselves! 
One explanation is that ice freezes 
underneath these rocks to create 
an ice raft. This makes it easier for 


_ The wind fo blow them forwards. 
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Nat's tne 


longest-burning 
| re? After blazing for over 


40 years, the Door to Hell 
In Turkmenistan is one of 
the longest-burning 
man-made fires 

In the world 











Back in 1971, geologists were drilling for gas in 
Turkmenistan when the ground caved in. This made 
gq great big hole in the desert. Nobody was hurt, but 
lots of dangerous gases that were hidden under 
the ground suddenly came out. 


Geologists were worried about these poisonous 
gases that the pit was giving off. They decided that 
the best way to get rid of the fumes was fo set if on 
fire. The geologists hoped that it would bum off in a 
few days, but it’s still burming 40 years later! 


The Door to Hell is in 
the Karakum Desert 
in Turkmenistan, 
central Asia 





World of water 


Our planet has a lot 
of water... 526 million 
trilllon gallons to be 
exact. But if Earth 
were the size of a 
basketball, all of its 
water would fit into 
a snooker ball 


There's plenty of water, but 
hardly any is drinkable 

96% of water on Earth is salt water 
in the oceans. These oceans can 
be 11 kilometres deep, but this 
water isn’t drinkable. 


The Earthis oceans look 





rock and metals 


Most of the fresh 

water is locked away 

There is a lot more drinkable water 
below the ground than there is in the 
rivers and lakes. Even more of it is 
frozen in the icecaps and glaciers! 








our planet is made up of 


it can rise into the air 

When water heats up if can 
become light and rise into the air. 
This is called water vapour. A lot 
of the water on Earth is floating 
around in our atmosphere. 















Thin skin 

Our planet is nuge. But 
the Earth's crust, wnich 
is the outer layer that 
holds the oceans, is 
thin compared with the 
otner layers, It's like the 
skin on an apple! 
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We're mostly water! 

You might feel solid, but around 
two thirds of your body is made 
up of water! That's why it’s so 
important for us to drink plenty 
every single day. 
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The Mariana ~ 


Trench is so 
deep that 
Everest could 
fit inside with 
room to spare! 


The Mariana Trench 
is found east of 
China and the 
Philippines 









(olor: 

J about 
the Mariana 
Trench 


lf was formed by 
AA) as aeolian 
Earth’s surface 
Continents and sea floors 
move around on plates. 
When these overlap, one 
can force another down 
underneath it, creating 
deep trenches. 


It’s pitch black 
sunlight doesnt pass 
further than 200 metres 
below the sea's surface, 
so no light at all reaches 
the Mariana Trench. 


The pressure iS 
immense 

The water pressure here 
is about the same as if 
you had 50 jumbo jets 
stacked on top of you! 


Few humans have 
explored it 

So far, only three people 
have visited the trench in 
special submarines. More 
people have walked on 
the Moon! 


Life exists there 
Against all odds, some 
bacteria and animals like 
seq cucumbers manage 
fo survive in the trench's 
extreme conditions. 
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o Heat comes 
from the 


scorching-hot 
liquid magma that 
is always in the 


Earth's core. This 
heats the water. 


ned Water drips 
through 
the rock from 
the surface, gets 
heated, then rises 


up to where the 
pressure is lower. 


0 The water 
bursts out of 
the ground because 


it has built up loads of 
pressure over time. 


03 Volcanic ash 0 ile the very 
gets caught hot water 

by rising waterand reaches the surface 
left in the passages. of the Earth, there is 


This makes them 
smaller, increasing 
alm el(-Tt10 iC — 3 


suddenly loads more 
room, so the pressure 
drops really quickly. 





World of water 


\VVhat is the world’s 
biggest waterfall? 


Waterfalls are among the most impressive 
natural wonders in the world. Some are 
taller than skyscrapers and others can fill a 
swimming pool every second 





Most 
| spectacular 
Iguazu Falls 
| Country Brazil | 
mee Argentina ' 
mm iguazuismadeupof § 
* 2/5 different drops. 
| They are arranged in a 
U-shape that surrounds 
visitors with waterfalls in 
almost every direction 
- they look. 


Most water 
flowing 
Niagara Falls 


Country USA / Canada 
Every second enough 
water flows over the 
Niagara Falls fo fill 

an Olympic-sized 
swimming pool. Over 
12 million tourists visit 
this natural wonder 
every year. 





Tallest 

Angel Falls 

Country Venezuela 

At almost a kilometre 

high, Angel Falls 

is higher than 

the world’s tallest 

building. The water 

turns to mist before 

it has even reached 
the ground. 


Largest curtain 
of water 
Victoria Falls 
Country Zambia | 
Zimbabwe 

Victoria Falls in 
Africa Is neither the 
tallest nor the widest 

| waterfall, but its huge 
drop creates the 
largest curtain of 
falling water on Earth 





Rain and storms 

Where does rain 
come from? 

Water rises into the sky, turns 


Into clouds, and falls back | ‘ 
down as rain. This happens Weve lerntecaceiien 


i ak eS et ee ae , ta @ High in the sky it is 
again and again... ANd again! [iat iaieaRaEs 

vapour cools down, it forrns 
When you get a glass of water frorn the droplets around dust in the air. 
tap, it's likely it fell fromm the sky as rain just es 
a week before. But in fact this water has 
been on Earth for billions of years! It’s the 
same water that made the first plants 
grow and that the dinosaurs drank. It may 
even have been used to put out the Great 
Fire of London! 






























This is because our planet has a limited 
supply of water that keeps going around 
and around. We call this process the 
water cycle. It has four important parts: 
evaporation, condensation, precipitation 
and collection. 


e When the Sun 


heats up water, it stops 
being a liquid and tums 
into water vapour, This rises 
up into the sky. 


» Clouds Rain 
When lots of these ) Sa) 0 lel aia) = 
water droplets come together, clouds become so heavy 
they create clouds These are nat they cant noid all the 
mica blown inland by the wind water anymore. It will fall 
| down to Earth as rain, hail 


or even snow. 


Collection 
F ihe water may 
fall back into the ocean 
or onto the land. Some of 
this might be absorbed 
into the ground to help 
plants grow. 


streams and rivers 

The rest of the water runs over 
the soil fo create steams and rivers. 
These flow back down to the ocean. 





HOw to 


make a cloud 


Clouds are very important 
to life on Earth. They contain 
something that every 
person, animal and plant 
needs fo survive... water. 


When water heats up, it 
evaporates and rises into the 
air as vapour. This is a gas 
and is invisible to us. 


You will need 

v A see-through, 
heat-proof container 

v Heated water 

v A small metal or foil 
dish big enough to 
cover the entire top 
of the container 

Ice cubes 





High in the sky it's very cold. 


When the water vapour 
reaches this height, it cools 
and clumps together to 
form clouds. This process is 
called condensation. 


Try making your very own 
clouds with this easy 
experiment, which you can 
do at home. 


a) Me 
at home 
without an 





sun 

Light from the Sun 
heats and evaporates 
any water on and near 
the ground. 


Water 
vapour rises 
The invisible 
water VaPOUr 
rises through 
the air as it 
gets warmer. 


. 
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( /Put a little bit of the hot water 
Pie into the heat-proof glass. Make 
sure you don''t fill the glass, and don't 
burn yourself! 


ae ] Place the ice cubes on the 

ge? metal or foil dish to cool if down, 
just like the cold air up in the sky. Make 
sure the ice cubes can't spill out of it. 








Make it rain 

When the clouds have become 
thick enough, the vapour 
changes into liquid water drops 
again and falls as rain. 









Clouds form 
When the vapour stops 
rising, it forms the clouds 
we can see arifting above 
| us, The thicker and warmer 
ones become dark. 










© When the ice has made the Soon you should see a small 
@ metal dish very cold, place it | ‘Cloud form just underneath 
carefully on top of the glass. The dish will =the dish. As the hot water in the glass 
need to cover it completely. evaporates and rises, it condenses. 








Rain and storms 


How big can 
hailstones 
acome?r 


The largest hailstone fell in 
the USA. It measured a huge 
20 centimetres wide - about 
three times as wide 

as a tennis ball 








Beware... Nalistorm! 

Ihe biggest hailstone weighed 
aimost a kilogram — the same as 
qg pineapple. heavy nail like This 
can smash windows, flatten crops 
anda even knock people out 


How are 

they formed? 
Inside a storm cloud, warm 
gir carmes water droplets high 
into the cold area at the top 
where they freeze. The frozen 
droplets are carried down to 
the bottom by cold air, where 
the warm air takes them back 
up again. This can happen 
many times, adding layers 
until the cdroplets get too 
heavy and fall to the ground. 








Snow difference? 
Hail and snow have the 
same ingredients, but 
they look and feel very 


different. This is because 
they are created in the 
clouds in different ways. 
snow is made up of ice 
crystals that stick together, 
while hail is a ball of ice. 








A lightning storm is one 
of nature’s most powerful 
wonders. Lightning bolts 
often strike tall metal 
objects like skyscrapers, 
pylons and even planes! 





















Trees 

Lightning offen 

Be hits trees in the 

Be countryside, 

bi where there are 
fee 10 other tall 

a | _ things around. 














me! 





























Planes Clouds 
Aeroplanes can be Lightning can strike 
hit by lightning and inside a cloud, s0 we 
continue to fly. dont always see It. 


Skyscrapers 
These usually have 
metal lightning rods 
on Top To stop them 
catching fire. 






Pyions 
If lightning hits an 
electricity pylon, 
entire towns can 
lose powell! 








Monuments 
The Eiffel lower in 
Paris is made of 

metal and prone 
| to lightning strikes. | 









Luckily the 

| chance of this 
happening is only 

| one in a million! 





Wind power 
HOw fast can 
wind go? 


A gentle breeze travels 
about the same speed 
as a bicycle, but a 
tornado can move 

40 times as fast! 







America's record 
wind speed 
371 kilometres per hour 
The highest wind speed ever 
recorded in the USA was 
ae 6o/1km/h on Mount Washington. 
fee That's about as fast as the top 
See speed of a high-end sports car. 


The most-powerful 
hurricane 

294 kilometres per hour 
The most powerful hurricane on 
record was Hurricane Wilma in 
2005. A falcon dives through 
the air at about the same 
speed as it moved! 


The speed of wind in 
a British storm 

128 kilometres per hour 
The average speed of the 

wind during a storm in the UK is 
128km/h. That's the same speed 
as a cheetah can run. 
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The fastest tornado 
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The fastest tornado on record 
was in Oklahorna City, USA. 





Wind power 


pick Up a house? 


Most tornados are small, but some are very 
strong and can pick up a house, dropping it 
several streets away! 


Tornados are columns of fast-spinning air small tornados can be around the same 
that stretch down from a thunderstorm width as a house, but big tomados can 












to the ground. They are created when grow to a size of more than one kilometre 
very warm, wet air meets cold, dry air. wide. They can also move fast, from 50 
The warm air moves up through the kilometres per hour — a bit faster than the 
cold air where the wetness creates a fastest man in the world — to faster than 
thunderstorm. The warm air continues to a speeding cheetah, ol at oe etres 







move quickly upwards and begins to spin, — per hour. Tornados can pick Up GIF 
_ cieating the twisting column of a tornado. —_ anything in their path, ir 


| Atomado once ripped through 
qa farm, tore the buildings a part. 
then sucked up the cows and 

| dropped them in another field. 


People 
seven-year-old 


Jamal stevens was 
sucked out of his 
bed by a tornado 
and flung out onto 
the grass. He was 

s lucky fo survive. 
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Fish 

When tomados move across the 
sea they're called waterspouts. 
They can suck up the woter and 


everything in it. In 1947, one of sail iy 2009, 6 tor nado 
ond eee ern cl eae picked up a mobile 
town in Louisiana. p- home. with a el 
inside, and threw it 
- across the street. 
Although some of the 
family were injured, 
™ they all survived 
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_Lorries 
In 20|12, a huge tornado sped 
through a roadside car park 
Tt picked up lormes and trailers 
and threw ther right across 
the road like plastic toys, 
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Erosion 





Six amazing 
thing SMade | 
ON the weathe 


The wind and the rain are 
amazing natural artists. | ney 
can carve tough rocks into 
beautiful shapes. [his |s 
Known as erosion 






0 Antelope 
Canyon 

Arizona, USA 

This winding, sandy canyon 

was made by flash floods 

during the monsoon 

season. Ihe heavy rainwater 

ran through the rocks 

and carved out the gaps 

between them. 





QO » Devil’s Garden 
Utah, USA 
These rocks in the desert 
have been sculpted into 
fantastic columns and 
bridges by the wind. The 
giant sculptures are known 
as hoodoos. 






= 18. 






















2 0 Monument Valley 
0 Arizona, USA 

This famous valley is seen in lots 
of cowboy films and was carved 
by rivers long ago. The hard 
sandstone did not erode as 
easily and created mountains 
over a kilometre high! 


i 






# 






OS s&hara= 


0 Saharan 
rocks 
Sahara desert, North Africa ~— Sahara desert, North Africa 
| Inthe sahara desert the oe lhis dome of rock has been 
temperature is usually over | eroded by the wind, making 
30°C! Luckily there are it look like a gigantic 


these wind-carved rocks To 
provide shade, 


dartboard in the desert. _ 
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What would 
tne 


The Grand Canyon was carved out 0 
a river in a process called he 
» Qradually broke down bles eRe 
: ae. eng war ee emai ae In Pies nd" 
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If the Grand Canyon te 

were full of cola, it would = 

take the population of , | : 
the USA nearly 78,000 3 7 ae 
years to drink it alll ee 


It's so deep, it's hard to see the bottom of 
the Grand Canyon from the top 
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Crossing the canyon at its widest 
The Grand Canyon ) point would be the same as racing 
is nearly as long as | around an Olympic running track 
England. It would stretch | 72 times! 
from London all the way 
up to the border with 
Scotland in the north! 





tak ey AS Se | SOUP: ee fe this is nearly eight times deeper 
24, Sar 2 ) than the world's deepest river, the 


_ Congo in Africa. 





BR eth na" lt It took 5 to 6 million years 
I SO for the Colorado River 
e | : th and the streams that 
ora Rion, | fun into it to wear away The canyon is so massive, if can 
i ae £ Ag the rock and create the even be seen by the International 
“eae® = ” canyon we see today. space Station that orbits the Earth. 
re a 





Frozen planet 













Freezer 
This is 
probably the temperature ice cream 
in your freezer at home. At this ternperature > 
Keeping food cold stops your frozen treat will be 
IT from going mouldy. soft enough to scoop, 


Dut firm enough To : 
stay on your cone. 





At the top of 
Mount Everest 
Up here the air is so thin that it cant 
warm up much. Climbers have to wear 
special suits so they don't get frostbite, 










snowman 

Just below freezing 
there's still some moisture to hold 
the snow together. Any warmer 
and Mr Frosty would melt! 


Average 

winter's 
day in England 
You'll need to wear a 
scarf and gloves, Dur It's 
not quite cold enough 
for ice and snow. 
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Frozen planet 


AVA alo] @iSmual> 
biggest pct: La 


The Titanic was 
famously sunk by an 
iceberg, but there 
Mave been even 
bigger icebergs 
orowling the seas. 
One called Iceberg 
3-15 was larger than 
the island of Jamaica! 
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When icebergs 
_ melt, they make 


1571 Ee 
alls steel” 


_ From tabletops to domes, 
wedges and spires 


Icebergs are so big that the ice 

we see floating above the water 
in only one-tenth of their true size. 

| The rest is hidden under the water. 












| As the Earth warms 
| up, the ice at the 
poles is melting. 

| Huge icebergs are 
| breaking off glaciers. 
scientists are 

| measuring icebergs 
to keep an eye on 
=, global warming. 












































Frozen planet 
but compared with rock 
te ret S Ga e Out it isn’t. Icy glaciers can 
mountains and valleys, 
aay eee carving the landscape as 
glaciers fat 
F . ; each day 
of ice that flow very, very step. Paced 


= 5. 01 cielo: Tem ifell 
Eight cool =e 
| | : We might think ice is hard, 
flow very slowly down 
Glaciers are like huge rivers oa hl ph acpi 
Slowly. They are created over __ stacked on them, glaciers 


hundreds of years from ligpebapintetit 2? 


snow that turns into ice pte Nay aa 


glacier was the Kutiah 
Glacier in Pakistan, which in 
1953 moved 12 kilometres 
in three months. 








Glaciers 
created Britain 
From the craggy Scottish 
highlands and the rolling 
hills of northern England, 
to the relatively flat areas 
further south, glaciers 
carved them all during the 
last ice age. They flowed 
southwards before melting 
and depositing giant 
boulders that they had 
carried with them. 





04 They once 

™ * ruled the Earth 
10% of Earth’s land is 
covered by glaciers, 
covering 15 million square 
[elaat=(= ma) fotal. ae) eve’ 
a e} Abe ie E 





05 Glaciers can be several 
thousand years old 


Global 
warming is 
destroying them 
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glaciers have begun 
shrinking at an alarming 
rate as they melt faster 
than ever before. This is 
being blamed on global 
warming, caused by 
greenhouse gases making 
the planet hotter. 


bed People drink 
Lesson A , 
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from streams and rivers 

ore AA AMC MAMARI= 11 Ae 
glaciers. In fact, about 
70% of the world's suitable 
drinking water is frozen in 
glaciers. 


| be The Ais ps 


iB eh eye liatela 
England 

The world’s largest glacier 
is the Lambert glacier in 
Antarctica, near the South 
oe 4 i wee esidliad 





Frozen planet 
Are all snowflakes 
different? 
No one will ever be 
able to check every 
snowflake in the 
world, but we stil 
Know each one Is 
oretty unique! 


snowflakes come in many different 
shapes and sizes. There are s0 many, in 
fact, that we can be pretty sure each 
one is unique and unlike every other 
snowflake falling from the sky. 
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snowflakes are made up of tiny things 
called ice crystals. These ice crystals 
are made from frozen water, and 
inside every drop of water there are tiny 
things called atoms and molecules. 
When these molecules freeze and 

form crystals, they can line up in lots 

of different shapes. When you have a 
snowflake made from a huge number 
of these crystals, there are so many 
possible combinations for their shape 
that we can be sure that no two 
snowflakes in the world are the same! 





The biggest snowflakes ever seen = “nowflokes Inat 


have six sides 


were almost 10cm across! instead of arms are 
called hexagonal 


snowflakes. 






















> Six sides 
\\ Because the ice crystals that 
make up snowflakes have six 
sides, most snowflakes 
will also nave six sides. 


What 
are all 


snowflakes 7 4 
made of? iy Tm 





Nof all snowflakes ore 
symmetrical. Most 
have uneven sides, 
_ like this one. 










symmetry 
Most snowflakes look 
symmetrical, with 
every side appearing 
the same as the other 
sides. You have to 

use a very powerful 
microscope to see 
that they are not 
perfectly symmetrical. 















An earthquake 
caused the biggest 
avalanche in history 
In 1970, a big earthquake 
in Peru caused a very 
wide avalanche aown 


You can't actually ae 

Start an avalanche by 20.000 Ives with 

shouting. To do that, 

YOU would need to — 


be louder than any 
human in history! 


AA 


An avalanche happens when 
ome oe cin: 
down a steep hill or aie — 
It’s one of the most impressive — 
and dangerous events in more ar Z. 
nature! These avalanches snow on has ree re  f 
can occur as a result of many rR 
a 






things, but definitely not A burst of noise creates a) 
because of shouting. of air pressure, but noise neve 

causes avalanches. Most — 
Most often, avalanches avalanches need fen times a 
happen after a huge amount much pressure as a jete gil Cc} 
of snowfall, especially if it has noise creates. You can safely 
fallen on top of packed snow sing at the top of your lungs on 
or slippery ice. As the snow gets your next ski holiday! 
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There's probably one 
happening right now 
No one knows how many 
avalanches occur, but in 
Canada alone thousands 





happen every year. You can survive an avalanche by swimming 
Countless more happen in fyou ever Ting yoursell in an avalanche, you can 
mountains across the world. stop yourself from sinking by letting the flow take you 
Fortunately, most of them and swimming along with if. Moving makes sure the 
don't hurt anyone. snow doesn't pack around you. 








snowboards can 
cause avalanches 
Because snowboards, 
skis and snowmobiles 
cut through the snow, 
going sideways across a 
snow-heavy slope can 
tigger an avalanche 





VVnere Is the nottest” 
place on Earth? 
















The hottest temperature ever recordea on 
Earth was in Death Valley, Califomia. Here 


it reached a scorching 56.7°C. That is hot . 
enough to. melt the tarmac on roads! This The gr ound gets hot 


temperature was recorded back.in 1913, enough to cook an egg! 


but the average temperature in summer 
here is still nearly 38°C. In 2013 a park keeper 
Death Valley gets super hot because of filmed herself frying 
how low it is. Some parts are undersea Le an egg in a saucepan 
level, so there is no wind to cool it down. “Ay 

eer ewareres § she had left out in the 


gir trapped so it keeps getting hotter, just “Sam super-hot sunshine in 
like when we cook sc al oven. . q Death Valley. Uuml 
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It hardly gets any 

rain at all 

Death Valley is one of the 

driest places on Earth. 
Death Valley is nof only the hottest place in Less than six centimetres 
North America, it's also the driest! | of rain falls every year. 
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some crazy 
creatures live here! — 
Deatn Valley is home to -— 
bats, rats ana vultures. 
There are even tortoises 
that can go for over a year 
without drinking! 





) It isn’t scorching hot 
© all the time 

, Even the hottest place 
on Earth can get chilly! In 
| winter, temperatures can 
| reach 0°C, which is the 

| freezing point of water. 






lt went through the hy 
hottest summer ever 
. Backin 2001, there were @y 
154 days in a row when ) 
. | the temperature was 
2 above 38°C. Phew! 
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Antarctica is a 
continent on the 
South Pole of 
the globe 


sahara: the largest hot 
desert on Earth 

Continent: Africa 

his huge aesert stretches all the 
way across Africa. IT is Earns notest 
desert, but at night temperatures 
can arop below freezing! 








Dunes are hills of sand made by wind 
Or TIOWING water. Some of them grow 
to half a kilometre high - that’s taller 
than a skyscraper! 


Sand dunes come in different If sand is blown around by the 
shapes and sizes. They need three —_ wind, if will Keep moving until an 
things to form. First, there needs object like a stone gets in its way. 
to be lots of loose sand, like ata This creates a small ramp of sand 
beach or in the desert. Enough next to the object. As more sand is 
wind needs to blow in order to blown past the tiny dune, it grows 
move the grains of sand. Finally, bigger and bigger. Stronger winds 
the sand will require something to —create taller dunes, which is why 
block its path. they get so big in windy deserts. 


The Badain Jaran sand dunes 
in China are the tallest in the world. 
They have reached 500 metres in height 
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20 metres 
That's how far 
some sand dunes 
are moving every 
ear in the 
robi desert 


Singing dunes 

Some sand dunes Hepes? 
mysterious whistling n 

aa meen ele Pie Bi < 
aren't sure about exactly — 
how or why this happens. 
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Deserts 


Where does 
sand come from? 


Sand Is formed when large stones and 
Shells get bashea around and broken 

up by the sea. This takes thousands or 
even millions of years 


Beaches are changing all the time. 

sand particles get picked up by the wind 
or washed away by the fides or rain. 
sometimes powerful storms can wash 
lots of sand into the sea or blow it inland. 
The movement of rock particles from one 
place to another is called erosion. 








Golden sand 

Most beaches in the world 

have light, golden sand. These 

are mostly made from a type | 

of mineral called quariz. ' et” 


wi Black sand 
| Beaches by volcanos usually 
have black sand. This is 
because they contain grains 
of lava left over from eruptions. 





Rocks 

These get smashed up into 
smaller pieces by weathering. 
Once they are small enough they 
can be moved by erosion. ~ 













Shells 

These are the remains 

of sea creatures called 
molluscs. They get broken 
down by weathering and 
erosion, just like rocks. 








Red sand 
some beaches have sana 
that's a aeep-red colour. This 
s because if comes from 
rocks containing lots of iron. 









Rivers 


Journey down. 
tne Amazon 


The Amazon is the biggest 
river in the world. Its unique 
environment is home to 
thousands of different 
animals. New species are 
Ciscovered every week! 
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Giant size a q 
Black caiman % 
The Amazon rainforest covers et a ee sit 
mans are f 
an area of over 5 million square the biggest alligators jal 
kilometres. The UK would fit into in eicaid. Same. fa Ys 
it 20 times! of Hoenn aver 


five metres long 
: rom nose lo fail. 
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, : Marties 
mae =Manatees are also called 
sea cows. They eat plants 
and grasses that they find 
fee ot the edge of the river. 







4 Giant ofter * 

== Giont otters live, huntand Bim 

play together in large e 

: family groups. They make 9 
| loud barks, screams and 
VE rows fo communicate. 
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River flow 

Every second, 
200 million ah oe 
litres of water ~ 
flows out of the 


Unlike most other big 
cats, jaguars love 
being in fhe water. They jams 
hunt deer, fish and will 
we =6even tackle caimans. 






Amazon. That Owes Pais * PEG 
would fill 80 ~ Piranha 

Olympic-sized ~ These small but ferocious fish 
swimming pools! have super-sharp teeth and very 


strong jaws. They have been 
known to attack humans. 









_ Anaconda 
| These snakes can 
| swim, so they can 
| hunt their prey inthe @ 
fiver, They can grow | 
— as long as a Bus! 











Amazon river dolphin 
These pale-pink dolphins 
are also called boto, They 


can't see well, sO use sound in = 
echoes to navigate. World's widest river 


Where it meets the ocear 
the Amazon river is 325 
kilometres wide —- that’s 
almost the distance 
between London and Paris! 







The longest river on Earth is the 
Nile. It passes through ten different 
countries in Africa and is almost 
7,000 kilometres long! 


The River Nile starts its journey from Lake 
Victoria in central Africa. It flows north all the 
way up through to Egypt, where it pours into 
the Mediterranean Sea. It is almost 7,000 
kilometres long — that's the same length as 
seven Great Britains! 


Khartoum 

The Blue and White 
Niles meet near the 
city of Khartoum in 
sudan, They combine 
to form the main Nile. 
The Nile mostly flows through desert, so it is 

very important for the people who live there. 

It is their only water source for many miles 

around. The Nile is one of the reasons — —— 
why the Ancient Egyptians were so f 
successful. They used the river to 

water all their crops. 





White Nile es 
This is one of the 
main sections 

of the river. Rock 
particles give the oa 7 
river its white- oat bi 
» grey colour. | ) A 
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Blue Nile 
One section of the river 
is the Blue Wile, If starts in 
. Ethiopia and joins with the 
White Nile in Sudan, 


- 





If the Nile were 
stretched into 
a straight line it 
would be almost 
seven times as long 
as Great Britain! 
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The Nile runs from — 
_ Lake Victoria to the © 
_ Mediterranean y 
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Sea 
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The heaviest living 
thing on Earth is a 
tree. It’s calleaq General 
Sherman and weighs © 
almost as much as $0 
Statues of Libert . 


The world's biggest tree by aie, 
called General Sherman. lee 2 th 
heaviest living thing on Waa) e)[ anet 
The tree is named after cll eric 
soldier who was admired ir pe nis 
country. The trunk is as ble! e C 
length of a bus, and if’sn 
tall as Big Ben. 
General Sherman is a giant 
sequoia Nigiiessh To 
This species grows to hugs 
sizes. They are some of the 
widest and tallest trees o1 
Earth. Sequoias are also 
some of the oldest living 
things, reaching 3,500 
years old! They weigh 
so much because 
at=Jimuale Tham lela). e 
hold lots of water. 
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General Sherman's trunk 
contains enough wood 
to make 2 million copies , 
of this magazine! 
















This huge tree weighs the 
same as 500 double- 
decker buses. 


African elephants 
are the heaviest 
land animals, yet 
this tree weighs as 
much as 1,000 
of them. 






















Nepenthes 
, spathulata 
eats frogs! 

As strange as it may 
sound, there is a whole 
family of plants that can 
trap small creatures such 
as mice, frogs and shrews. 
iat=3=8 dls) e)e aiem el smiat || 
giant bell-like bodies to 
contain the creatures, 
then slowly eats them. 


The strangler 
fig murders 
other plants 
As its name suggests, the 
strangler fig actually grows 
on trees to steal both their 
sunlight and the nutrients 
ic?) Samia = eee CM ala)e 


oleander is the 
the poor tree eventually . = | vy 
dies, the murderous fig will most Poisonous 


simply grow onto its | plant in the i> 


next victim. 


Email us with 
your answer 
m% See page 9 
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What Is a rainforest? 


A forest that gets more than 2.5 metres of 
rain every year Is a rainforest. 
These are home to millions of different 


plants and animals 


Rainforests only cover about 6% of 

the Earth's land surface, but they are 
incredibly important to the rest of the 
world. They provide lots of the food and 
medicines that we use every day and 
are full of life. Every ten square kilometres 
of rainforest contains over 1,500 species 
of flower and 400 species of bird. 


A zoo 

Over half of all animals 
live in rainforests. 
Scientists think there are 
still millions of species 
left to discover there, 
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There are two different types of rainforest: 
tropical and temperate. Tropical 
rainforests are found around the Equator. 
They are always very warm-and wet. 


Temperate rainforests are found in areas 


with milder seasons. They are cooler but 
still very wet. Rainforests. are found on 
every continent. except Antarctica. 


A pharmacy 

25% of Our medicines 
contain ingredients that 
were found in rainforests. 
some of these ingredients 
arent found anywhere else. 





ar 
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An oxygen factory 
| Rainforests are home to 
millions of different plants 
and trees. They produce lots 
of oxygen through a process 
_ called photosynthesis. 


A neighbourhood 
Millions of people live 

in tribes in rainforests. 

They depend on the 
environment for shelter, 
medicine, food and water. 
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A grocery store 

Rainforests produce lots 

of the different foods we 

| enjoy. Coffee, spices, nuts 

and cacao (which makes 
chocolate) all grow there. 
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Pick the right one 

0] How many Earths would fit 
into Jupiter’s biggest storm? 
Page 34 

a.9 

b. 3 

c. 4 


02 How many hours does it 
take for Earth to complete 
one whole spin? 

Page 26 

a. 14 

b. 34 

C. 24 


03 The force that pulls things 
towards fhe Earth is called... 
Page 38 

gq. Magnetism 
b, Acceleration 
c. Gravity 











04 The process when — 
turns into vapour is called.. 
Page 78 


a. Evaporation 
b. Precipitation 
c, Condensation 


05 How fast can hailstones 
fall to Earth? Page 82 

a. 1,000 km/h 

b. 160 km/h 

c. 50 km/h 


06 Whats the largest desert 
in the world? Page 106 

a. Antarctic polar 

b. Kalahari “= 


c. sahara 





Find the match 


No two snowflakes are the same, 
but two of these are! Can you 
see which ones? 


Fill in the blankS Fotow the clues to complete the words 


0] Can you remember 03 Big, natural water fountain 
what the deepest part of Page 74 
the ocean is? . rie 
Page 72 SG se. 
Ch | egr 

TT 04 What the Earth spins on 
D oe OD Page 25 

= S 

02 What is the name of — 
the tallest mountain in 
the world? 05 Who discovered gravity? 
Page 54 Page 38 
Muak | | a cN Ton 













Odd one out 
Can you guess which is the odd 
one out from each row below? 


Which of these isn’t affected by the Sun? 


Temperature Birds flying Growing plants 











Which of these aren’t found underground? 
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Rubies Fossils Flowers 


Which of these doesn’t contain water? 





Iceberg A cloud | | The Amazon 
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Sand dune 


Can you find ten words about our amazing 


planet hidden in the grid below”? 


Word hunt 
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Canyon \_~ 
Desert 


Species 


Earthquake 


Tornado 
Rainforest 


Mountain 


Glacier 
Snowflake 





Do you know? 


Test what you've learned! All the answers to the | 1 
questions below can be found in this issue. | 


01 What's the amazing light | 05 How many gallons of cola 


show near the North Pole can fit in the Grand Canyon? 
called? Page 46 Page 92 


02 What’s the name of the 06 Where can you find most 











—— y line around the of the frozen fresh water on 
middle of the Earth? the planet? 

Page 34 Page 70 

03 Name the layer of gas that 

surrounds the Earth 

Page 44 


04 How many metres of rain 
fall in the rainforest each 


year? 
Page 120 
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Answers 
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Unmuddle \r 
the name} 


Unmuddle the destination 
fo win a prize! 


contactus@howitworksdaily.co.uk 


Get the answer in the next issue of How It Works Illustrated 
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Loved this issue of How It Works 
Illustrated? Well, it’s just the start of 
an amazing collection of incredible 
stories and trivia. Every travel- 
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artwork and be dedicated to one of 
the world’s favourite topics, from 
space to Ancient Rome. So what are 
you waiting for? Subscribe now! 
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